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METHODS
The following ration was employed to produce symptoms in the rat from the lack of vitamin A:
Rmiox 1 Casein (alcohol extracted) ig% Dextrin 74^ Salt mixture 5% Yeast !!!!""/." 3% One month old rats when placed on this diet developed rough coats, lost weight rapidly, show^ xerophthahnia, became sluggish and finally died tmless vitamin A was supplied them. The same basic ration was used in diet 2 for ^ stuAes on vitamin B, except that butterfet was substituted for the yeast.
salt mixture was that recommended by McCollum and Davis* The folloA^g ration was fed to produce xerophthalmia in the rabbit ( Young rabbits weighing 2,000 gm. were selected; xerophthalmia usually appear^ aAer two months and was accompanied by great loss in weight, -^ii^s sufFenng from the lack of vitamin A will be referred to in law dis cussions as test A animals, and those suffering from the lack of vitamin B as test B animals. Control animals were fed on the same ration that the test anmiak received with -(he addition of the missing vitamin, in butterfat in the case of vitamin A and in yeast in the case of vitamin B. Distilled water was supplied to all animaTc ^ Polyn^tis w^ produced in the pigeon both by a diet of polished rice and by the «e of ration 2. Forced feeding was required somewhat earlier wito the ^lished rice th^ when ration 2 was fed, although there appeared to M no difference in the time required to produce the sj-mptoms of the disease.
Bacterium typhosum was selected as antigen in the production of agglutinins in the rat, rabbit and pigeon. Human serum was employed as antigen in the predprtin tests in the rat, and Bacterium typhosum in the production of bactenolysms in the rat and rabbit. Rabbit erythrocjrtes were used in the production of hemolysins in the rat and rat erythrocytes served as antigen in the rabbit 1^^ serum employed for agglutination, hemolysis and precipitation was obtained by bleeding from the tail; a partial vacuum was employed to insure a sufficient quantity. Rabbits were bled from the marginal vein of the ear and pigeons from a wing vein. Sterile blood was obtained for the bacteriolytic tests by heart puncture. No anesthetic was given in the case of either rats or rabbits.
IMMUNOIX)GIC SIGKIFICAJWXE OF VITAMINS 3
The Dreyer technic' somewhat modified was employed in the agglutina tion tests. A heavy suspension of formalized antigen was prepared and allowed to stabilize for several weeks, when a iseries of dilutions were made and tests made to determine the optimum concentration of antigen. These tests indicated that a dilution of one part antigen to one part salt solution produced the best agglutinations. This diluted antigen was used in all agglutination tests as standard antigen. Readings were recorded after one hour at 37 C A 5% suspension of corpuscles and guinea-p^ complement were regarded as standard in hemolysin titrations; 0.5 cc. of inactivated hemolytic ambo ceptor was added in dilutions of 1:10, 1:20, 1:40, 1:80, 1:160, 1:320, 1; 640 and 1:1,280. Controls were set up of 0.5 cc. corpuscle stispension plus 0.5 cc. complement and OJ cc. corpuscle suspension plus 0.5 cc. amboceptor (1:10), and both tubes made up to volume with salt solution. Readings were recorded after one hour at 37 C. A determination of the precipitin production was made on rats suffering from the lack of vitamin A injected with human serum. Readings were recorded after one hour at 37 C.
The plate culture method (Stem-Korte) was used in the.bacteriolytic tests. Colony counts were made .after 24 hours.
PsoDCcnoK OF AcGLtrrnons rx THE R.'UBBir LACKIXC VITAMIN A
To determine the production of agglutinins in rabbits suffering from the lack of vitamin A, 11 animals were selected. Six of these had received a ration deficient in vitamin A for 12 wedcs. Each rabbit was given intra venous injections of 02, 0.3, 0.4, 0.6, and 1.0 cc., respectively, of a killed 18-hour broth-culture of Bacterium typhosnm at intervals of 7 days. Xeroph thalmia was distinctly present in 2 of the animals. The aninuils had lost weight after the first month on the diet and had acquired a rough thin for. Subsequent to the second injection bleedings were made from each animal on the seventh day after inoculation. Representative results from 4 animals appear in table 1. The data show that agglutinin production in the animals lacking vitamin A proceeded as in the controls. The individual titers reached at the last bleeding were quite uniform, although slight fluctuations occurred. As these fluctuations were as great in the control rabbits as in the animals lacking vitamin A, they have no significance. A titer of 81,920 was reached by 1 animal, a test rabbit, while 2 others reached a titer of 40,960. Among the controls, 2 reached a titer of 40,960. The lowest titer, 10,240, was reached by both a test and a control rabbit.
The titer obtained in this experiment was quite high undoubtedly owing to the fact that the strain of Bacterium typhosum used was known to agglu tinate strongly with immune serums. These results were substantiated by -3 other series of experiments.
PRODUCTION OF AGGLUTININS IN THE RAT LACKING VITAMIN A
To determine the reaction of the rat to a deficiency of vitamin A 11 rats in advanced stages of avitaminosis were selected, together with 6 controls. Four injections at 7-day intervals of 02. OJ, 0.6, and 1.0 cc., respectively, of an 18-hour broth culture of Bacterium typhosum were given into the tail of each rat Five of the test rats died as a result .of the dietary deficiency before the injections were completed. Each rat was bled from the tail on the seventh day after injection. Agglutination results were obtained for each succeeding ^ Med. "Res, Council, Boll. N'o. 51. 
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week. The results obtained with rats agreed with those in the rabbit The deficiency of vitamin A exerted no influence on the ability of the animals to produce agglutinins. Individual fluctuations. were somewhat greater in the rat. but as the rat is an irregular producer of antibodies, the differences .are not indicative. Three of the 6 test rats and 2 of the controls attained a maximum titer of 1^0. These results were substantially obtained ia 6 series of experiments.
PRODUCTION OF AccLTrnxixs ix THE RAT LACKING VNASMR B
Extremely emaciated white rats that had received no vitamin B in their ration for 13 weeks were selected to determine the influence of vitamin B on agglutinin formation. Twelve rats comprised the original group of test ani mals. Five died on feed and 2 died after the first iniection. Five normal 
Gm. rats were used as controls. All rats received 5 tail injections of 03 cc. of an 18-hour broth culture of Bacteriimi typhosum at 7-day intervals. Sub sequent to the second injection, each rat was bled from the tail on the seventh day after injection. The results showed no significant difference in the pro duction of agglutinins in test and control animals. Titers of 30,720 were attained by both test and control animals 7 days after the last injection. The individual fluctuations were negligible in both the test and control serums. Similar results were obtained in 6 additional experiments.
PRODUCTION OF AccLtrriNixs IN THE PIGEON LACKING VITAMIN B
As birds may differ from mammals in their response to injections of antigen, pigeons were selected and fed a diet of polished rice. Considerable difSculty was encountered in measuring the agglutinin formation. Birds that showed symptoms of poljmeuritis died in a few days, and there was no opportunity to continue inoculations. When an attempt was made to prolong the lives of the birds by administration of small quantities of yeast, they revived only to die when the yeast was withdrawn. Several series of birds were started before satisfactory results were obtained. Obviously, the period of injection was considerably shortened when compared with rats or rabbits.
Thirteen pigeons were started on the polished rice diet A general drop in body temperature was observed on the 19th day. Each pigeon in the test g^oup and 3 controls received an intraperitoneal injection of 0.1 cc. of a killed 18-hour broth culture of Bacterium typhostmi; on the 26th day each received 0.3 cc., and 0.5 cc. on the 33d day. Prior to injections the pigeons were bled from a wing vein and agglutinins determined. Before the date of first bleed ing, 10 of the 13 pigeons had died, leaving 3 birds; 1 of these died while the others were being bled, and heart blood was obtained postmortem. Bird No. 2 was moribund when bled for the second series of determinations and died immediately after. In spite of these extreme conditions of the test, agglu tinins were produced as vigorously in polyneuritic birds as in normal healthy control birds (table 2). In all attempts to determine the production of agglu tinins, the polsmeuritic pigeons showed agglutinin formation comparable to controls.
It is to be noted that Guerrini' reported the inability of polyneuritic pigeons to form antibodies-(agglutinins).
Similar experiments were carried out with pigeons fed on the rat ration No. 2 containing no vitamin B. These birds developed polyneuritis as readily as those fed polished rice and required considerably less hand-feeding as they ate the diet almost until the appearance of symptoms, whereas birds on a diet of polished rice required forced feeding during the second week on the 6 C H. WERKMAN diet Injections of 0.1, 0«3 and OJ cc. of a killed 18-hour broth culture of Bacterium typhosum were given intraperitoneally at 7-day intervals to 7 test B and 3 control birds. Four of the test birds died before the first a^lutina-tion test The 3 remaining pigeons tested weekly produced agglutinins in no' observable manner different from the controls. , The production was regular and reached substantially the same titer as tlie control birds. The results were practically the same as obtained in the case of rice fed pigeons. ' 
PRODUCTION OF PNEOPMNS IX THE RAT LACKIXC VITAMIN A
The precipitin production would be expected to be closely related to the production of agglutinins. We know of no reason, on the other hand, why this' must necessarily be true. Precipitins were, therefore, determined in 4 rats distinctly suffering from the lack of vitamin A and 4 controls. Each animal was given five 1.0 cc. intraperitoneal injections of human serum at S-day intervals and bled on the seventh day after the last injection. A titer of 5,000 was recorded for one test and one control rat, while all animals attained a titer of not less tiian 1,000. The results exhibited no significant differences.
PitCH>ucxioN OF HEMOLYSINS IN THE RABBIT LJVCKINC VITAMIN A
Kleinschmidt® reported the subnormal production of hemolysins in dogs fed unsuitable diets. To determine the effect produced by the lack of vitamin A, 2 young rabbits were selected that had received a ration low in the vitamin for 9 weeks. These 2 and 2 control rabbits received 4 intravenous injections of 4.0 cc. of a 50% suspension of washed, rat erythrocytes at inter vals of 5 days. The animals were bled on the ,7th day after the last injection and the hemolysin titrated. The 2 controls and 1 test animal reached the same titer (1:320), while the remaining test rabbit showed a titer of 1:640. These results were substantiated in other experiments.
PSODCCNON OF HEMOLYSINS IN THE RAT LACKING VITAMIN A
To make the conclusions more general that animals lacking vitamin A produce hemolysins equal to those produced by control animals, the hemolysin formation in the rat was determined in a manner similar to that in the rab bit Six rats suffering from the lack of vitamin A and 6 control rats were given 6 tail injections of 0.5 cc. of a 50% suspension of washed rabbit erythro cytes at intervals of 5 days. Bleeding occurred 7 days after the last injec tion and the serums from test rats 1, 2 and 3 were pooled (group 1) and serums from test rats 4, 5 and 6 were pooled and placed in group. 2. Controls were similarly pooled (groups 3 and 4). The hemolysin formation in the 2 test groups and 1 control group were substantially the same (1:160). Group 3 of the control animals showed a slightly increased titer (1:320), but when the irreg:ularity of the rat as an antibody producer is considered the difference may be ascribed to individual fluctuations. These results were confirmed by later experiments.
PROIH:CTION OF BACTERIOLYSINS IN THE R.\T L.'^CKING-VITAMIN A
The bacteriolytic properties of the body fiuids undoubtedly play a part in the resistance offered to infection. Table 3 refers to an experiment on the production of bacteriolysins in the rat fed on a diet deficient in vitamin .A.
Fourteen 6 weeks' old rats were selected and placed on Diet 1, and after 6 weeks on this diet received 6 intraperitoneal injections of 02 cc. of a killed 18-hoiir broth culture of Bacterium typhosum at intervals of 5 days. Four controls received the same treatment. Seven test rats remained to be bled 7 days after the last injection. The test and control animals were bled from the heart and their serums pooled into "^est" and "control" groups. The serums were inactivated at 56 C for 30 minutes and the production of bacteriolysins determined. The results indicate that a break in resistance does not occur through the failure of the organism to produce bacteriolysins. Results were obtained in several experiments to substantiate the production of bacteriolysins in rats lacking vitamin A. typhosmn. Two control rabbits received the same treatment They were bled on the 7th day after the last injection. The serums were inactivated and the production of bacteriolysins determined. The results obtained were sub stantially the same as were obtained in the rat. Both test and control animals produced bacteriolysins.
PRODUCHOIT OF B.ICTERIOR.YSRNS IN THE R-^BBIT LACKUTC
PRODUCTION OF BACTERIOLYSINS IN THE R.\T LACKING VITAMIN B
Although the 2 vitamin deficiencies have certain sjrmptoms of starvation in common, the conclusion cannot be drawn that a lack of vitamin B does not influence the production of bacteriolysins from the restilts noted when vitamin A is withheld. A deficiency of vitamin B leads in an orderly manner to a series of symptoms which are quite constant and recognized. The lack of vitamin A, on the other hand, may not become evident for a considerable time, when the animal appears to be in great distress and soon dies. The onset of symptoms is often quite explosive. Xerophthalmia may or may not develop. For this reason the production of bacteriolysins in the rat lacking 8 C H. WERKMAN vitamin B was determined. Six rats that had received a diet lacking vitamin. B for 12 weeks together with 6 control rats were given 6 intraperitoneal injec tions of 02 cc. of an 18-hour killed culture of Bacterium typhosum at inter vals of 6 days. Seven days after the last injection the animals were bled from the heart and the serums pooled. A determination of bacteriolysins showed that rats saffering, from the lack of vitamin B develop bacteriolysins fully as well as animals receiving vitamin B and that rats lacking vitamin B do not suffer an increased susceptibility due to any inability to form bac teriolysins.
SUMM:.\RY AND CONCLUSIONS
Assuming that there occurs in animals suffering from the lack of vitamins a break in the natural resistance offered to bacterial infection, wherein may the explanation of this cataphylaxis lie? It is quite gen erally accepted that metabolic processes taking place within an animal suffering from the lack of vitamins are greatly retarded. This being the case, it is but a short step to the assumption of a retarded antibody formation. To determine this, rats, rabbits and pigeons were fed suitable rations lacking vitamin A or B as decided on. After certain periods the animals showed striking sjonptoms of the dietary deficiency. They were then subjected to different treatments for the production of a^g^lutinins, precipitins, hemolysins and bacteriolysins. Control animals received the same treatment.
Rats and rabbits lacking vitamin A or B showed no differences in their ability to produce agglutinins, precipitins, hemolysins or bacterio lysins. Similarly, the pigeon fed a diet of polished rice or a ration lacking vitamin B responded to the injection of antigen with tlie production of agglutinins.
It is therefore, reasonable to conclude that cataphylaxis in animals suffering from the lack of vitamins is not the result of the destruction or paralysis of the antibody forming mechanism that produces tinins, precipitins, hemolysins, or bacteriolysins. Xerophthalmia or keratomalada offers an interesting example of reduced resistance. Micro-organisms nomstlly hdd at bay in animals on a complete diet, rapidly invade the eye tissues of an animal laddng vitamin A, destroy the cornea and cause loss of the eye. Xerophthalmia is ascribed to the lack of vitamin A and has been produced in the rat, mouse, rabbit,® guinea-pig * and chicken." All rats lacking vitamin A do not devdop this condition; a large majority do, however. Guerrini ® found that pigeons fed on a diet of polished rice became susceptible to anthrax.
The purpose of the work now reported was to determine the influ ence of vitamins A and B on the natural resistance of the rat, rabbit and pigeon to infection. The susceptibility of the rat and rabbit to vitamin A defidency and of the pigeon to vitamin B defidency led to their being chosen for the experiments. Inasmuch as both the rat and the pigeon are normally immune to anthrax. Bacillus anthrads ^vas sdected for inociilation. The rabbit also has considerable resistance to anthrax. A diplococctis, resembling the pneumococcus, isolated from the lungs, of a moribund rat was employed also for inoculation.
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A ration of casein (18%), dextrin (74%), salt mixture (McCol-* lum) (5fo), and yeast (3%) was fed to rats to produce vitamin A deficiency. By substituting filtered butterfat for the yeast a ration was obtained lacking vitamin B, and this was fed to pigeons and rats. The ration suggested by Nelson ® is low in vitamin A and was fed to rabbits; it consists of wHte com (65%), Knseed oil meal (3%), ground oats (22%), casein (5%), tankage (3%), calcium carbonate (l%),and sodium chloride (1%). Control animals received the missing vitamin, in filtered butterfat in the case of vitamin A and in yeast in the case of vitamin B. Distilled water was supplied to all animals.
. Leukocytes and erythrocytes were counted independently. Platelets were determined by the Buckman and Hallisley method-The coagula tion time of the blood was observed by use of the Brodie-Russel-Bo^s coagulometer. A standard 4 mm. platinum loopfnl of blood was removed from the femoral artery and placed on the glass cone of the coagulometer for observation. A lateral movement was chosen as the end point, and the result was always confirmed by quickly noting the presence of a dot. The time was taken by a stop-watdi.
During the course of the experiments, respiratory infections were noted in rats laddr^ vitamin A. This apparent break m the resistance of the rat was more vividly brought to our attention when the tail injection of 02 cc. of a living 18-hour broth culture of Bacterium t3T>hosum caused the death of 3 of 4 rats lacking vitamin A, while none of the controls died. We have often isolated gram-native coliform bacilli from the heart blood, liver and spleen of vitamin deficient "animals and occasionally have obtained other bacteria, such as staphylo cocci. Our experience indicated a decrease in resistance of vitamin starved animals, although no sharp break was noted.
CATAPHYLAXIS IN THE RAT L.\CKING VITAMIN A
Inasmuch as the white rat is relatively immtme to anthrax, it was interestii^ to determine the effect of the lack of vitamin A. If rats deficient in this vitamin showed a susceptibility, it would afford more definite conclusions than would be the c^e with normally susceptible animals. For this purpose 6 rats suffering from the lack of vitamin A and the same number of . controls were selected, weighing approximately 100 gm. each. Inasmuch as vitamin starved animals lose weight rapidly, it was impossible to obtain test and control animals of the same weight and the same age. 
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That increased siisceptibility in the vitamin A deficient rats is not peculiar to anthrax was shown when a diplococcus isolated from the pleural fluid of a moribimd rat was injected. The coccus was grampositive, produced meAemoglobin on blood-agar, but no definite zone of hemolysis, and was not c^lutinated by pneumococcus serums, types Table 2 shows that 4 of the 6 test animals died within 72 hours, 2 finally recovered on a complete diet, whereas of the control rats 5 remained alive and 1 died from peritonitis. These results consistently obtained show the increase in susceptibility result ing in vitamin starved animals. This increase in susceptibility seems comparable to a starvation cataphylaxis. The test rats gave lower rectal temperature and reduced cell counts. Two other similar series gave similar results.
The varied effect of vitamin A deficiency on the rat and rabbit must be borne in mind. The rectal temperature and cell counts of vitamin A starved rats may remain normal for surprismgly long periods. Temporary polycythemia is by no means rare and may occur as a relative condition in rats early in the feeding period. A decreasein erythrocytes usually appears, however, after prolonged feeding, although rats often die without oligocythemia. The leukocytes and the platelets after prolonged feeding quite r^ularly show a decrease. The hemoglobin follows quite closely the red blood cell count. The coagulation time of the blood of the test rats did not differ from that of the controls. The hematology of avitaminosis will be disctissed more completely in a later paper. infection, large capsules of the invading organism were noted, and it is evident that phagocytic ingestion does not keep pace with the growth and reproduction of the bacteria. After a short time the phagocytes migrate from the peritoneal cavity, the heavily encapsulated organisms flourish, and the death of the animal ensues. In the control animals 
CAT.\PHYLAXIS IN THE RAT LACKING VITAMIN B
It is not to be inferred that a break in resistance is a specific result of vitamin A deficiency. Table 7 Previous investigations have shown that rats, rabbits and pigeons suffering from the lack of certain x-itamins experience a marked break in their resistance to infection,^ but that this cataphylaxis is not the result of any inhibition in the formation of a^lutinih, precipitin, hemolysin or bacteriolysin.-As the prevalence in vitamin-starved animals of a type of infection normally suppressed by phagocytic activity _ has been previously pointed out, a study of the beha\aor of the phagocytes assumes particular importance.
Findlay and MacKenzie ® recently concluded that the normal phago cytic activity in vitamin-starved rats is not depressed-Thdr tests were made in vitro, and they did not determine tlie phagocytic index in immtuie animals. Other investigators have shown that the production of opsonins is a relatively stable process. Hektoen and Curtis * and Hektoen ® have shown that the removal of the spleen, thyroid, small intestine or stomach of the dog does not interfere with antibody forma tion (opsonins for rat corpuscles). Bordet" and Cross" also have shown the stability of the capacity of the body to produce opsonins.
On the other hand, Sanarelli® found that the phagocytes from chilled guinea-pigs were less active for Sp. metchnikovii than those of controls. Dean ® found that the opsonic activity was nearly 10 times greater at 37 C. than at 6 C. Roily and Meltzer^" showed that the activity of the phagoc3rtes increased gradually from 6 C. to 37.5 C. and The ratio of the leukocytes to bacteria was always determined by examining a stained smear and counting both bacteria and leukocytes in a given area, care always being taken that at least 100 leukocytes were counted. The ani mal was discarded if the ratio of leukocytes to bacteria was not within the limits of 1/4 to 1/9 for Bacterium typhosum. The average number of l)acteria ingested per leukocyte was determined for 100 leukocytes.
PH.\GOCVTIC ACTIVITY IN THE RjVT AND ILVBBIT LACKING VITAMIN A
The phagocytic index of the pooled serums of 3 nonimmunized rats lacking vitamin A and 3 control rats that had received the vitamin were determined in \atro according to the technic of Wright. The 3 animals-lacking vitamin A showed xerophthalmia and were in poor con dition at the time of bleeding. Tliey had been on the vitamin deficient ration for 6 weeks and would probably have died w^thin the following week. Leukocytes for the determinations were obtained from ordinary stock rats and the serums to be tested was obtained by cardiac puncture. " Arch. f. Hyg., 1906 . 39, p. I. « Proc. Roy. Soc., 1908 . 80, p. I8S. « Jour. Physiol., 1922 An application • of the opsonic index assumes nec^sarily that the conditions of the test are representative of conditions in vivo. This is known not to be true, as the test measures the activity of opsonin, •whereas in vivo there exist inntimerable factors-known and unknown -which may fundamentally influence the result of phagocytic activity. Temperature has already been shown to exert considerable influence; and the part played by the leukocytes themselves in diseased and in healthy conditions has received little study. f. physiol. CHem., 1921 , 117, p. 284 w Lancet, 1922 , 1, p. 100. Jour. Infect. Dis.. 1913 It is desirable to point out here certain temperature relationships. It is known that the optimum temperature for the development of virulence by many of the pathogens is 37 C. (98-6 F.), and at tem peratures slightly above this the growtli and virulence of the organism may suffer considerably. As the normal rectal temperatures of the laboratory animals employed average somewhat higher tlian the optimum for exaltation of the pathogens, the lowered temperatures occurring in avitaminic animals actually favor the growth and development of viru lence in the organism. Table 2 summarizes an experiment in vivo to determine the phagocydc activity in immunized rats deficient in vitamin A and immunized controls. The animals received the same treatment as those in the fore- going experiment but were bled on the ninth day after the last injection. The phagocytic indexes of the test rats average considerably below those of the controls. The percentages of inactive leukocytes average less in the control rats than in the test animals. It would appear that an inhibiting influence is active in depressing phagocj-'tic activity in vitamin-starved animals.
PHAGOCYTIC ACTIVITY IN THE R.\T LACKING VITAMIN B
In view of the phagocytic behavior of animals lacking vitamin A, similar experiments were carried out using rats lacking vitamin B. It was not thought that depressed phagocytic activity specifically resulted when vitamin A was withheld from the diet. Tlie general depression of resistance of vitamin starved animals may be a part of the general metabolic depression which results during starvation. Vitamin cata-6 C. H. WERKMAN phylaxis may be placed in the same cat^ory wth starvation cataphylaxis. The conditions are, however, much more severe in experimental animals lacking vitamins than would probably occur in human pathology.
The determination of the phagocytic indexes of noninmiune rat serums deficient in vitamin B was carried out mth 4 animals which had received the vitamin B-free diet for 11 weeks. Three controls Table 3 has reference to the inimtme ospsonins determined in vitro. Three rats that had received no vitamin B for 12 weeks were given intraperitoneal injections of 02, 0.3, 0.5, 1.0 and 1.2 cc. of a killed IS-hour broth culture of Bacterium tj-phosum at weekly intervals. Three controls received the same injections. Opsonic indexes were determined 10 days after the last injection. There is no evidence of subnormal values for the test animals.
Determined in vivo the results in vitamin B deficiency again show a lower phagocytic activity than was found in the controls. The three test animals w^ere from the same group as those in table 3 and had received the same treatment and same injections but were tested for phagocytic activity one week after the last injection. The results in table 4 show a depressed activitj-of the phagocytes in \'itamin B defi cient animals. The differences are not great.
SUMMARY AND CONCLUSIONS
The presence in animals lacking vitamins of a type of infection normally suppressed by phagocytic activity led to the present investiga tion of phagocytic activities in rats and rabbits lacking vitamin A or vitamin B. The normal opsonic indexes determined in \atro for Bact. t}-phosum and Staph, albus in rats and rabbits lacking vitamin A were not appreciably depressed. Similarly, the phagocytic indexes of rats lacking vitamin B for Bact. t\-phosum did not exhibit marked variations from those in the control animals. A determination of the phago cytic indexes in immune rats in vitro likewise revealed no differences to account for vitamin cataphylaxis.
When determined in \-ivo with Bacterium tjphosum^ the results were somewhat more striking. The indexes were slightly greater in the rat in nonimmunized controls than in nonimmunized rats suffering from the lack of vitamin A or vitamin B. As the differences were small, their significance from the standpoint of disease resistance is not to be overemphasized. Similarly, in the immunized animals there was a coi^istent difference in favor of the control animals. These results appear sufficient to be significant in vitamin cataphylaxis. Con sidered in the light of results obtained in vitro, they suggest that the depression of the phagocytic acti\-ity does not result through a failure of the animal to elaborate opsonins, but as the result of a depressive agent acting on the phagoq'tic mechanism. Temperature may be of significance in this respect, as the body temperature is greatly lowered during vitamin starvation.
